Background--The aim of this study was to examine the awareness of a recent mass media campaign, and its influence on knowledge and prehospital times, in a cohort of acute coronary syndrome (ACS) patients admitted to an Australian hospital.
D
efinitive interventions, such as thrombolytic therapy, and coronary revascularization, can improve clinical outcomes for patients with acute coronary syndromes (ACS), but the benefits to mortality and morbidity of these interventions are time critical. 1 Significant gains have been made in reducing inhospital times for ACS patients. 2 However, many ACS patients do not receive the maximal benefit from these treatments because they delay in presenting to hospital in response to acute symptoms. 3, 4 This prehospital delay is also associated with preventable complications and worse patient outcomes. [5] [6] [7] Prehospital delay is usually the result of the failure to recognize symptoms and/or act quickly and appropriately. 8 Reviews of the extensive research undertaken to explore factors associated with delay have identified a wide range of sociodemographic, clinical, cognitive, emotional, and behavioral barriers that contribute to inappropriate responses to ACS symptoms. 8, 9 Ideally, patients should quickly recognize symptoms suggestive of ACS and immediately call emergency medical services (EMS) for timely intervention and transport to a hospital offering appropriate treatment. However, current evidence suggests there has been little change to prehospital delay times over the past decade, 10 with less than half of ACS patients attributing their symptoms to the heart 11 and most still not using EMS systems. 12 In response, many organizations have launched awareness campaigns to educate the public. For example, in Australia, the Heart Foundation launched the Warning Signs of Heart Attack Strategy in 2009, which continued nationally until 2013. This multifaceted strategy included social marketing campaigns aimed to create greater relevance in the community about the risk of heart attack, improve knowledge of warning signs and symptoms, improve confidence to know what to do when experiencing the warning signs, and make it more likely that people would call an ambulance as a first-line response. The campaign also addressed some of the known barriers to taking appropriate action, such as ignoring symptoms or waiting for them to go away, poor awareness of nonclassic symptoms (eg, jaw pain, shortness of breath), concerns about burdening others or the ambulance service, and being embarrassed if it is a false alarm. 8, 13 Previous research has shown mass media campaigns can improve patient knowledge, but evidence of the actual impact on patient behavior is insufficient and has shown mixed findings.
14 Our study therefore aims to address this gap by examining the awareness of the Heart Foundation's campaign in a cohort of Australian ACS patients and to determine whether the campaign influenced prehospital behavior and times.
Methods

Study Design and Setting
We conducted a prospective, single-center observational study over 2 time periods (July to November 2013 and February to April 2014). Semistructured interviews were conducted with consecutive eligible ACS patients admitted to a metropolitan tertiary hospital located in Melbourne, Australia. The study was approved by ethics committees at Monash University and the Alfred Hospital, and all participants gave informed consent.
Current Campaign
Between May and August 2013, a fully paid mass media campaign across television and radio was conducted in the Melbourne metropolitan area, with digital advertising run nationally across the whole of 2013. This paid media activity was built on an intermittent campaign strategy conducted between 2009 and 2013, including paid and pro bono advertising on television, radio, and websites. Other pro bono community-based activities, such as stories in community newspapers and promotional materials distributed to community groups and hospitals, also took place in some parts of Melbourne. A campaign-specific website was established to provide comprehensive information about the warning signs of heart attack and the appropriate actions to take. 15 
Participants
Patients were identified from reviewing the daily cardiology admission lists for ACS patients: ST-elevation myocardial infarction (STEMI), non-STEMI (NSTEMI), and unstable angina (UA). To be eligible, patients had to have a confirmed primary diagnosis of out-of-hospital ACS defined as a rise in a cardiac biomarker (troponin I) above the 99th percentile upper reference limit (URL) and/or clinical symptoms consistent with myocardial ischemia, with ≥1 of the following: new or presumed new significant ST-segment-T-wave changes or new left bundle branch block on the ECG; development of pathological Q waves on the ECG; imaging evidence of new loss of viable myocardium or new regional wall motion abnormality; or identification of an intracoronary thrombus by angiography. 16 Other eligibility criteria included: aged between 35 and 75 years; competent to provide consent; English-speaking; community dwelling resident (ie, not residential care); and medically stable and able to participate in a 30-minute interview.
Data Collection
Data were collected from an audit of the patient's medical record and from semistructured interviews.
To examine the representativeness of the final sample, deidentified demographic (age, sex) and clinical (ACS subtype) data were collected from the medical record for patients who were ineligible and eligible patients who declined to participate.
For participating patients, data collected from the medical record, and patient interviews if missing, included (1) sociodemographic data (age, sex, marital status, country of birth, level of education, first aid, medical or nursing training, and EMS insurance cover); (2) clinical history (previous ACS, risk factors, and major comorbid conditions); and (3) current presentation (time of symptom onset and presentation to hospital, and ACS subtype).
Face-to-face interviews were conducted by using the modified Response To Symptoms Questionnaire (mRTSQ), with additional questions to specifically address the awareness and effect of the campaign. The mRTSQ was developed 17 and modified 18 to collect data about the symptoms (type, context, antecedents, and appraisal) and subsequent response (behavioral, cognitive, and emotional). Awareness of the campaign was first tested unprompted (by asking "Prior to this hospitalization, had you seen any television commercials and/or advertising about heart attacks?") and prompted by showing video stills of campaign advertising (by asking "Prior to this hospitalization, had you seen any of the following television commercials and/or advertising?"). 
Statistical Analysis
The quantitative analysis of data used both descriptive and multivariate statistics. Descriptive statistics were performed to compare the demographic and clinical data of participants and nonparticipants. Descriptive statistics were also used to compare the demographic and clinical data of ACS patients who indicated that they were aware of the campaign (exposed group) with those of the patients who were not aware of the campaign (unexposed group). Mann-Whitney and t tests were used to analyze continuous variables, and the v 2 test was used for categorical variables. Two time periods were calculated: prehospital delay time (time interval from symptom onset to arrival at hospital) and patient delay (time interval from symptom onset to the decision to seek medical attention). Prehospital times were established from medical record review and information given by the patient in the interview. Prompts and detailed questioning were used to aid recall of times. 11, 14 Patients were carefully interviewed to determine the time of onset of the symptom that was the reason they went to the hospital. 14 The decision to seek medical attention was defined as the time the patient realized they need to seek medical care and was obtained during the interview and where possible confirmed with times recorded in the medical record (eg, time ambulance called). The time of arrival at hospital was taken as the time of arrival in the emergency department as recorded in the nursing triage notes. Multivariable logistic regression models were developed to examine the association between campaign awareness and (1) a patient delay time of ≤1 hour and (2) a prehospital delay time of ≤2 hours. 19, 20 Given the sample size and large number of potential variables, propensity scores were estimated to adjust for the conditional probability that an individual was aware of the campaign. 21 The propensity score included variables significantly associated with campaign awareness and prehospital delay time (Tables 1 and 2 ) and was used as a covariate in the subsequent multivariable models. Propensity scores and final models were adjusted for variables that are consistently reported as associated with delay times in the literature: patient delay (level of education, 21 recognized symptoms as heart related, 20, 22 
Results
Participants
Over the 2 study periods, there were 323 ACS patients admitted and screened for inclusion in the study. Of these, 214 (66%) were eligible: 199 (93%) consented and were interviewed and 15 declined to participate. Reasons for exclusion in screened patients included age outside 35 to 75 years (n=77), non-English speaking (n=15), medically unstable (n=8), inpatient event (n=5), cognitive impairment (n=3), and previously interviewed and readmitted (n=1). Although the study intentionally included a younger subset of patients (aged 35 to 75 years), there was no difference in ACS subtypes or in the proportion of males between those interviewed and those excluded. The median age of the patients interviewed was 62 years, and 68% were males (Table 1) . Just over half of the patients (56%) were born in Australia (67% born in an English-speaking country), with the majority (80%) currently residing in the city of Melbourne. Most of those interviewed had received a high school level or higher education (70%), and almost half had previously undergone either first-aid (44%) or nursing (2%) training. Patients presented with NSTEMI (44%), UA (35%), and STEMI (21%).
Awareness of the Campaign
Overall, two-thirds of patients (n=127) recalled seeing or hearing the campaign advertising either unprompted or after viewing screen shots of the advertising (Figure 1 ). Over half of those aware of the campaign estimated they had seen the campaign during the period of paid advertising (May to August 2013): unprompted=55% and prompted=66%. Those aware of the campaign were more likely to be: younger (median age 60 years versus 65 years, P=0.04); born in Australia (63% versus 43%, P=0.007) or an English-speaking country (75% versus 54%, P=0.003); and first aid trained (50% versus 35%, P=0.04) ( Table 1) . No other demographics or cardiac risk factors were associated with campaign awareness, including a history of previous ACS events or being a Melbourne resident.
Influence of the Campaign on Knowledge
The majority of patients (91%) stated they knew at least 1 symptom or sign of heart attack (symptom knowledge) prior to this admission to hospital. Sources of this knowledge included the media (47%), personal experience (29%), first-aid training (19%), family members (21%), friends (11%), and local physicians (9%).
Campaign awareness was not associated with increased symptom knowledge (91% versus 90%, P=0.80). However, the majority of those aware stated that the campaign increased their awareness of what is a heart attack (63%) and the signs and symptoms of a heart attack (68%) (Figure 2 ). Patients who stated the campaign influenced their knowledge of what is a heart attack were more likely to attribute their symptoms for this hospitalization to the heart (58% versus 41%, P=0.016).
Influence of the Campaign on Prehospital Delay and Behavior
Almost half (43%) of the patients who were aware of the campaign said it influenced their actions in response to symptoms (Figure 2 ). This was highest among patients who were admitted for a STEMI (62%), compared with NSTEMI (45%) and UA (30%). Those who stated the campaign (18) 23 (18) 13 (18) Technical or some university 47 (24) 32 (25) 15 (21) Completed university 57 (29) 36 (28) 21 (29) Prior training, n (%) influenced their behavior were more likely to be younger than 65 years (44% versus 24%, P=0.02).
The median patient delay time was 90 minutes (IQR=20 to 661), with almost half of patients (47%) deciding to seek medical attention within 1 hour of symptom onset. Factors significantly associated with a patient delay time of ≤1 hour at the univariate level are given in Table 2 . After adjustment for other important predictors and the propensity score, awareness of the campaign was significantly associated with patient delay time of ≤1 hour (adjusted odds ratio [AOR]=2.25, 95% CI:1.03 to 4.91, P=0.04) ( Table 3) .
The median prehospital delay was 210 minutes (IQR=100 to 1035), with 34% presenting to hospital within 2 hours of symptom onset. Table 2 provides the factors significantly associated with a prehospital delay time of ≤2 hours. After adjustment, awareness of the campaign was significantly associated with a prehospital delay time ≤2 hours (AOR=3.10, 95% CI: 1.36 to 7.09, P=0.007) (Table 3) .
Overall, 18% of patients visited their general practitioner (GP) before presenting to hospital. Patients admitted with unstable angina (26%) or NSTEMI (20%) were more likely to visit their GP than were patients experiencing STEMI (2%, P=0.007). Campaign awareness was not associated with lower rates of visiting a GP (20% versus 14%, P=0.24), although those aware of the campaign who stated the campaign influenced their behavior were less likely to visit a GP (7% versus 22%, P=0.017).
The EMS system was used by 53% of patients, although 8% of these patients first attempted transport in a car or drove to a GP who called EMS. EMS use was highest among patients admitted with STEMI (69%), compared with NSTEMI (52%) and UA (47%). No difference was seen in EMS use by campaign awareness (52% versus 57%, P=0.50) or in those who stated the campaign influenced their behavior (56% versus 53%, P=0.78). (1) awareness of what is a heart attack, (2) awareness of signs and symptoms, and (3) actions taken in response to symptoms (restricted to those aware of the campaign (n=127).
Discussion
This study found ACS patients who were aware of the Heart Foundation campaign were more than twice as likely to decide to seek medical attention and present to hospital in the first hours after symptom onset. However, use of the EMS system was not increased. Our study also confirmed previous published findings of factors related to prehospital delay and identified the characteristics of those with lower awareness of the campaign. Given the campaign was aimed at the general public and competing with other health care messages, awareness of the campaign at 64% among ACS patients is reasonably high. This is particularly so when considered in the context of a recent evaluation of a stroke awareness campaign, in which only 12% of patients or bystanders recalled exposure to campaign advertising. 26 Another Australian report evaluating a Heart Attack campaign in late 1980s found similar campaign reach (72%) among ACS patients in a multicenter study. 27 In our sample, campaign awareness was lower in older ACS patients and those born in non-English-speaking countries. These groups could be targeted in future campaigns, along with the other factors associated with prehospital delay. The factors associated with prehospital delay in our study are similar to those of previous Australian and international reports. 18, 20, 21, 28 Our study also confirms that a broad range of factors influence delay times, 8, 9 including sociodemographic (eg, level of education), clinical (eg, intermittent symptoms), perceptual (eg, recognizing symptoms as heart related), behavioral (eg, wanting to see a local doctor first), and emotional/psychological (eg, not wanting to alarm or trouble others). However, our multivariable models were unable to test the association of all factors at an individual level, as this would have resulted in overfit in both models. These factors were instead represented in the model in the propensity score, and therefore there may be additional factors independently associated with delays times to those identified by our study. Of particular interest is the prehospital experience of STEMI patients, who benefit the most from reduced delay times. Similar to previous studies, 20, 24 STEMI was strongly associated with deciding to seek medical attention within 1 hour of symptom onset and present to hospital within 2 hours of onset. STEMI patients were also more likely to state the campaign influenced their actions in response to symptoms and to use EMS as transport (69% versus 50%, P=0.02).
Overall our study found only half of patients presented to hospital by EMS, 57% in those experiencing an acute myocardial infarction. These percentages are unchanged from earlier Australian reports. 21, 28, 29 Most studies to date have found no impact of mass media campaigns on EMS use in patients admitted with ACS. 30, 31 Only 1 study using a multifaceted and community-based approach (eg, targeted mass media, community engagement, and education for professionals, the public, and patients) has been effective. 32 EMS use has also been shown to increase following campaigns for other acute conditions, including stroke 33 particularly when EMS use was highlighted in all campaign materials and included in the main message of the campaign. Barriers to calling EMS for ACS symptoms include thinking self-transport would be faster, having a lower perceived seriousness of symptoms, embarrassment, and thinking it is not necessary to use ambulance. 25, 34 The Warning Signs advertisements sought to overcome some of these barriers by highlighting the consequences of waiting ("I didn't realize my heart muscle had already started to die," "The longer you wait, the more your heart muscle dies") and to call an ambulance even if unsure ("The [emergency] operator will work out if you need an ambulance"). However, our study suggests this approach did not increase EMS use in ACS patients. A qualitative study describes the decision to call EMS for symptoms as multifactorial and identified the immediate access to care and the safety of transport as important in making this decision. 35 Further research is needed to understand this decision-making process for ACS symptoms and to identify what campaign messages can highlight the need and important benefits of EMS use to increase ambulance use. The prehospital delay times in our study (median 210 minutes) are comparable to those of recent international reports for all ACS patients and in ACS subgroups. 19 However, when we compared our times with those in earlier Australian reports of patient 27, 36 and total prehospital 28,36 delay, we saw no reduction over the last 2 decades. This may be explained by differences in the definitions of the timeframes and starting points between studies. 37 We did note an upward trend in Australian data for the percentage of patients who (1) decided to seek medical attention within 1 hour (38% in 1988, 27 42% in 1989 precampaign, 27 45% in 1989 postcampaign, 27 to 47% in our 2013-2014 study) and (2) who presented to hospital within 2 hours of symptom onset (28% in 1995 21 to 34% in our study).
Other large interventional and observational studies have shown a mixed influence of campaigns on prehospital delay times.
14 The largest randomized control trial, the Rapid Early Action for Coronary Treatment (REACT) study conducted across 20 cities in the United States, found no impact of a community-based intervention on prehospital delay, although an increased use in EMS was seen among ACS patients. 32 Most other studies conducted in the United States have also failed to show any impact, 31, 32 whereas those in Europe have been more favorable. 30, 38, 39 This difference could be attributed to differences in the duration of data collection, healthcare systems, media environments, and insurance coverage. 14, 32, 39 Bett et al evaluated earlier Australian campaigns and found no change in median prehospital delay in the weeks following 3 separate campaigns. 27, 36 In those evaluations, which were conducted across a large number of Australian hospitals, there was no adjustment for important differences between samples or for other factors that are now known to influence prehospital delay. 8 That study, as well as the international evaluations, also did not evaluate the awareness of the campaign among patients studied-a major strength of our study. Another potential explanation for the success of the current campaign was that it was the first Australian campaign to go beyond awareness of symptoms and action, which has also been the focus of most international campaigns that have been evaluated, 14 and specifically address known barriers. The first of the recent Australian television advertisements (It's Ok to Call) shows a cardiologist discussing the need to call an ambulance and that false alarms are ok. The second advertisement (I wish I could have my heart attack again) uses a white, male actor as a deceased heart attack patient reliving what he would do differently if he could have his heart attack again. This is the first Australian campaign to use patient experience to illustrate lesser known symptoms and highlight the risk of ignoring symptoms, the need for early action, and to use EMS. The use of a white male in the advertising and having it only available in English may explain the lower campaign awareness seen in non-Englishspeaking Australians. Future and international campaigns may need to consider using a broader ethnic demographic in advertising and using subtitles. International campaigns may also need to address the barriers to seeking treatment specific to their own ACS population, which are known to vary by region and cultural norms.
11
Limitations
Our findings must be considered in light of the following limitations. Data for our study were collected at only 1 site. However, the hospital where recruitment occurred received patients from both metropolitan (80%) and rural regions (20%) during the study period; thus, our findings are not restricted to metropolitan cases. Further, the demographics, risk factor profile, and proportion of ACS subtypes of our sample were similar to those reported in the 2365 confirmed ACS patients captured in the ACS SNAPSHOT audit of 286 Australian hospitals. 40 Nonetheless, our findings will require confirmation in a larger multicenter evaluation. The campaign and our evaluation deliberately targeted a younger audience, so the findings may not apply to older ACS patients. The other limitations of the study relate to the collection of data on a retrospective event; thus, the findings are subject to recall bias and prehospital delay may be related to other factors not measured. In summary, our study found awareness of the Heart Foundation's Warning Signs mass media campaign was reasonably high in a cohort of Australian ACS patients, and this was associated with shorter patient and prehospital delay times but not EMS use. Future campaigns could target groups in whom awareness was low (older patients and those not born in Australia) and highlight the need and important benefits of EMS use.
